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(57) Abstract 

A method of moulding and labelling in combination comprises providing a web of material with pre-printed information. The web 
is serrated so as to divide the web into label portions. The label portions are provided in a moulding tool such that they become detached 
during the moulding process and attached to moulded product. 
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IN-MOULD LABELLING 



PCT/GB99/03867 



This invention relates to a method and apparatus for moulding and 
labelling. In particular this invention relates to in-mould labelling. 

5 

It is known to mould articles such as plastic food packaging widi 
information incorporated within the mould product. Such a process is 
known generally as in-mould labelling. The process involves insertmg a 
pre-printed label and mserting it into an injection mould tool cavity. The 
10 label is then retained in the mould cavity at a predetermined position and 
the plastic feedstock is then injected into the mould. The label is then 
formed as an integral part of the finished product. 

The label is normally pre cut and then loaded onto the 'male' halves of the 
15 tool cavity before the injection process commences. The plastic feedstock 
may be injected from either the male or female side of the tool. The 
plastic feedstock commonly comprises polypropylene or polyester (PET). 
These materials are particularly suitable because of their high 
transparency, mechanical strength and dimensional stability at high 
20 temperatures. 

It is also known to include the provision of a continuous sheet of labelled 
material fed directly into injection moulding apparatus. Individual labels 
are then cut in the mould by individual cutter blades mounted in the tool 
25 cavities. Such a process is disclosed in prior patent numbers FR 2735063 
and EP 633117. However, the cutting tool quickly becomes blunt due to 
the hot and pressurised conditions within the mould cavity. 

International patent number WO 9634730 discloses an in-mould labeUing 

1 
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process for smart cards whereby a sheet of labelled material is cut into 
smaller pieces which are then fed into the injection moulding tool. 

Patent number FR 2684327 discloses a label loading device attached to the 
5 moulding tool. Pre cut labels are taken from the magazine and placed in 
the mould cavity. The loading machinery is actuated by the moving plate 
using rollers and guides. 

One problem associated with in-mould labelling is that small quality 
10 differences in the printing of the labels can cause large quality differences 
in the final in-mould labelled product. Such variations can affect the 
amount of shrinkage the label experiences and can introduce a curl into 
the labels when cut causing handling problems. 

15 It is also known to provide a moulding process commonly known as 'in- 
mould decoration' (IMD). The IMD process involves providing printed 
ink on the carrier web. During the moulding process, this ink transfers 
from the carrier web to the moulded part. Thus, there is no incorporation 
of the whole label into the moulded part. This process is a combination of 

20 injection moulding and hot stamp foil techniques. The foil is made 
predominantly from polyester. A carrier web is provided with decorations 
and during the labelling process hot foils are pulled from a roll through 
the moulding apparatus. During the injection moulding operation the 
decoration is lifted off the carrier web and under the influence of pressure 

25 and temperature attaches itself to the smface of the moulded product. This 
process requires the use of a hot stamping foil modified for the process, a 
foil feed, and a modified injection mould tool. 

The IMD process is not suitable however, for 3D articles, due to the force 
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required to pull the material through the moulding apparatus and the 
consequent distortion of the foil. 



It is an object of the invention to provide an improved method and 
5 apparatus for moulding and labelling which attempts to alleviate the 
aforementioned problems and provide improvements generally. 



According to the invention there is provided a method of moulding and 
labelling comprising the steps of providing a web of material with pre- 
10 printed label information, serrating the web in a predetermined position so 
as to divide the web into detachable label portions, placing a serrated label 
portion of the web still attached to the web, within a moulding tool such 
that the label becomes detached from the web during the moulding process 
and is attached to a moulded product. 

15 

Also according to the invention there is provided moulding and labelling 
apparatus comprising a cutting tool, a moulding tool and a web 
comprising pre-printed information, said cutting tool being adapted to 
provide serrated portions in a predetermined position on the web so as to 
20 form detachable labels, said labels being adapted to be detachable under 
the application of heat and pressure within the mould tool and said cutting 
tool being positioned external to the moulding tool. 

Embodiments of the invention will now be described by way of non- 
25 limiting examples with reference to the accompanying drawiugs in which: 



Figure 1 is a side view of a moulding apparatus according to an 
embodiment of the invention; 
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Figure 2 is a side plan view of the moulding apparatus of Figure 1 ; 

Figure 3 is a plan view of the webs used in the moulding apparatus of 
Figures 1 and 2; 

5 

Figure 4 is a side view of a moulding apparatus according to a further 
embodiment of the invention; and 

Figure 5 is a side plan view of the moulding apparatus of Figure 4. 

10 

Conventional horizontal injection moulding apparatus according to an 
embodiment of the invention is shown generally at 10 in Figure 1. A reel 
of web 12 is fed through the moulding apparatus 10 via rollers 14 and 16. 
The reel of web 12 comprises pre-printed label information or decoration. 

15 

An injection mould tool 18 comprises two halves 20,22. An injection 
device 24 is provided within tool half 20. The injecting end 26 of the tool 
18 is positioned within a tool cavity 28. Tool cavity 28 comprises a shape 
corresponding to the shape of the article to be moulded. In this 
20 embodiment the tool cavity 28 is shaped so as to be suitable to produce 
plastic video cases. 

The second half 22 of the injection mould tool 18 is mounted on a moving 
platen 30, moveable in a transverse direction. 

25 

The web 12 is mounted on platen 30 between the first 20 and second 22 
halves of the mould tool 18. 

The web 12 is then attached to a further reel 35 mounted adjacent the 

4 
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platen 30 and under the injection moulding tool 18. Reel 35 is attached to 
a motorised shaft 37 which winds in the 'used' web during the labelling 
and moulding operation. 

5 A cutting or serration tool 38 is mounted vertically above the injection 
mould tool 18. The cutting or serrating tool 38 comprises two halves 
40,42 separated by an approximately equal distance to the distance 
between the halves 20,22 of the mjection tool 18. The first half 40 
comprises serrated cutting blades 44. The second half 42 comprises slots 
10 46 adapted to receive the cutting blades 44. A plurality of cutting blades 
44 and corresponding slots 46 are provided. 



During the label serration operation the second half 42 of the cutting tool 
38 moves toward the first half 40 such that the web 12 is cut by the blades 
15 44 passing through the web into corresponding slots 46. 



During the combined labelling serration and moulding process the platen 
moves the second half 22 of the injection tool toward the first half 20. The 
moving platen 30 also simultaneously moves the second half 42 of the 

20 serration tool 38 towards its first half 40. Web 12, comprising pre-printed 
label information, is positioned via rollers 14,16 and 35, between the 
halves 42,40 and 22,20 of the serration 38 and moulding 18 tools. The 
web 12 is cut at predetermined positions to form label sections 48. Since 
the cutting blades are serrated the label sections 48 of web 12 are not 

25 completely removed from the web 12 after having been cut. They remain 
attached to the web 12 via small uncut sections or tabs. 



The film carrying the serrated label portions 48 then progresses, via the 
movement of motorised rollers, to be positioned between the two halves 
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20,22 of the moulding tool 18. Since the labels are still attached to the 
web they can be accurately positioned within the mould tool 18. The 
platen 30 moves transversely such that mould tool half 22 moves towards 
mould tool half 20 to form the closed tool cavity 28 and the injection 
5 moulding process commences. The molten injection moulding feedstock is 
injected into the closed tool cavity and formed into the desired shape. 

A serrated label portion 48 is positioned accurately between mould tool 
halves 20,22 during the moulding process. Since the label portion is 

10 serrated this enables the label to be accurately indexed into position within 
the mould. The pressure and temperature of the moulding process causes 
the serrated label portion 48 to be removed from the web 12 and be 
attached to the mould article (not shown). During this moulding process 
the feedstock surrounds and adheres the label such that the label forms 

15 part of the moulded article. 

The surplus film is then transferred to roll 35 and recycled. 

It is also envisaged that a sliding carriage may be used that will grip the 
20 pre-cut portion of the web/film at the die-cutting stage and transfer it to 
the moulding stage thereby avoiding tension being placed on the web. 
Final registration or positioning of the web may be achieved by means of 
aligning a printed target on the web with a photo-electric sensor. 

25 Advantageously the cutting tool 38 is positioned remote from the injection 
mould tool 18 consequenfly the serration of the web 12 is performed 
external to the moulding process. 

Also advantageously, moving platen 30 simultaneously moves both second 

6 
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cutting half 42 and second moulding half 22 toward their respective first 
halves 40,20. Thus the serration/cutting of one label can take place during 
the moulding process of an adjacent label. In the case where the moulded 
article is a video case a number of labels may be attached to all sides of 
5 the video case during the moulding process. A web may contain a 
plurality of label portions 48 across the breadth of the web so as to allow 
multiple labelling of a moulded product. 



Horizontal injection moulding apparatus 50 according to a further 
10 embodiment of the invention is shown in Figure 4. 



In this embodiment, the reel 52 of web 54 is mounted to one end of an 
arm 56, the other end of the arm 56 being pivotally mounted so the reel 
52 is moveable through a range of positions between two extreme 
15 positions 58,60. 



From the reel 52, the web 54 is fed into the apparatus 50 via an 
arrangement of rollers including a dancing roller 62, As with the 
moveable reel 52, the dancing roller 62 comprises a roller attached to one 
20 end of a pivotal arm 64 that is moveable through a range of positions 
between two extreme positions 66,68. 



In use, the positions of the moveable reel 52 and the dancing roller 62 in 
relation to their extreme positions 58,60 and 66,68 are determined by the 
25 tension of the web 54 passing through the moulding apparatus 50. The 
rollers serve to control the web 54 as it passes through the moulding 
apparatus 50, and the key function of the dancing roller 62 and the 
moveable reel 52 is to maintain the tension of the web 54. 



7 
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Although the embodiment shown in Figure 4 includes a moveable reel 52, 
six fixed rollers and one dancing roller 62, it will readily occur to a 
skilled reader how, within the scope of the invention, to modify this 
arrangement to permit different feeding arrangements. 

5 

The apparatus 50 shown in Figure 4 is similar to the apparatus 10 shown 
in Figure 1 in that the injection tool 70 comprises two halves 72,74. The 
first half 72 mounted on a fixed platen 76 is provided with an injection 
device 78 within a tool cavity 80 corresponding to the shape of the article 
10 to be moulded, and the second half 74 is mounted on a moveable platen 
82 that is moveable in a transverse direction. 

However, in this embodiment of the invention, the web 54 is mounted on 
the fixed platen 76 between the first 72 and second 74 halves of the mould 
15 tool 70, rather than on the moveable platen 82. This arrangement reduces 
any mechanical shock that the web 54 may experience, stabilising the web 
54, providing greater control, production robustness and improved design 
confidence. 

20 The web 54 is attached to a motorised reel 84 adjacent the moveable 
platen 82, under the injection tool 70. During the labelling and moulding 
operation the 'used' web 54 is wound on to this reel 84, guided by a 
plurality of rollers positioned between the fixed platen 76 and the reel 84. 

25 The apparatus 50 shown in Figure 4 is similar to the apparatus 10 shown 
in Figure 1 in that the cutting or serration tool 86 mounted vertically 
above the mould tool 70, comprises two halves 88,90 separated by an 
approximately equal distance to the distance between the halves of the 
injection tool 70. The first half 88 comprises a plurality of serrated cutting 

8 
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blades 92 and the second half 90 comprises a plurality of slots 94 adapted 
to receive cutting blades 92. In this embodiment however, the first half 88 
of the cutting tool 86 is mounted on the moveable platen 82 so that during 
the label serration the first half 88 moves towards the second half 90 of 
5 the cutting tool 86. 

The cutting blades 92 provided on the first half 88 of the cutting tool 86 in 
this embodiment are mounted on pneumatic cylinders 96, and as the first 
half 88 moves towards the second half 90 of the cutting tool 86, the 
10 pneumatic cylinders 96 independently actuate the blades 92. This causes 
the blades 92 to pass through the web 54 into the corresponding slots 94 
in the second half 90 of the cutting tool 86. The resultant label sections 
87 formed in the web 54 are not completely removed from the web 54, 
and remain attached to the web 54 via small tabs. 

15 

Thus, the serration and moulding process using the apparatus shown in 
Figure 4 proceeds in a similar, but modified, manner to that described in 
respect of the apparatus shown in Figure 1 , 

20 Once the moulding process is completed a robot head 98 provided with 
sucker pads 100 may remove the moulded article firom the mould tool 70. 
In conventional methods, the moulded articles are not removed but drop 
under gravity away from the mould tool 70. Removal of the articles by a 
robot head 98 provides full automation of the system, and is advantageous 

25 because of the added value nature of the resultant moulded articles over 
conventional moulded articles. The robot head 98 may also ensure that the 
moulded article is presented to any necessary vision or barcode readers in 
a repeatable manner or orientation. 

9 
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A number of different printing methods may be used to pre-print label 
information or decoration on to the web. Two preferred methods for pre- 
printing the web are digital printing and flexographic printing. 

5 The use of digital printing provides a high quality result and allows the 
web to be customised. This is particularly advantageous when a small 
number of moulded articles are required of each of a number of different 
label designs. The moulded articles may be produced in a continuous 
cycle, without the need to change the web between each different label 

10 design. Thus the overall time taken to produce the moulded products is 
greatly reduced. 

Such labels may be provided with barcodes to allow different label designs 
to be identified after the moulding process, and to ensure that individual 
15 moulded products are packaged for the correct customer. 

The use of flexographic printing is advantageous when a large number of 
moulded products incorporating the same label(s) are required. Such 
flexographic printing allows a web of continuous and identical labels to be 
20 printed and is lower in cost than digital printing . 



10 
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CLAIMS 

1. A method of moulding and labelling comprising the steps of 
providing a web of material with pre-printed label information, serrating 

5 the web in a predetermined position so as to divide the web into 
detachable label portions, placing a serrated label portion of the web still 
attached to the web, within a moulding tool such that the label becomes 
detached from the web during the moulding process and is attached to a 
moulded product. 

10 

2. A method according to Claim 1 wherein the label portion becomes 
detached from the web under the application of the heat and pressure of 
the moulding process. 

15 3. A method according to Claim 1 or Claim 2 wherein the serrated 
portions of the web are formed so as to divide the web into label portions. 

4. A method according to any one of the preceding claims wherein the 
method comprises in-mould labelling. 

20 

5. A method according to any one of the preceding claims wherein the 
serration operation is performed by a serration tool comprising at least 
two parts, said web being positioned between said two portions and being 
cut upon abutment of said parts with each other. 

25 

6. A method according to Claim 5 wherein the moulding apparatus 
also comprises at least two parts and the moulding operation occurs after 
abutment of the two mould parts against each other. 

11 
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7. A method according to Claim 6 wherein movement of at least one 
of said serration tool parts and at least one of said mould tool parts move 
simultaneously so as to label a moulded product whilst also serration 
another label portion. 

5 

8. A method according to any one of the preceding claims wherein a 
robot head removes the moulded product from the moulding tool. 

9. A method according to any one of the preceding claims wherein the 
10 web is digitally pre-printed. 



10. A method according to any of Claims 1 to 8 wherein the web is 
fiexographically pre-printed. 

15 11. Moulding and labelling apparatus comprising a cutting tool, a 
moulding tool and a web comprising pre-printed information, said cutting 
tool being adapted to provide serrated portions in a predetermined position 
on the web so as to form detachable labels, said labels being adapted to be 
detachable under the application of heat and pressure within the mould 

20 tool and said cutting tool being positioned external to the moulding tool. 



12. Moulding and labelling apparatus according to Claim 11 wherein 
said mould tool comprises two halves and said cutting tool comprises two 
halves . 

13. Moulding and labelling apparatus according to Claim 11 or Claim 
12 wherein said cutting tool is adapted to serrate the edges of said label 
portion such that said label portion is readily detached during the 
moulding process. 

12 
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14. Moulding and labelling apparatus according to Claim 13 wherein 
said cutting tool is provided with serrated blades. 

15. Moulding and labelling apparatus according to Claim 14 wherein 
5 pneumatic cylinders actuate said serrated blades. 

16. Moulding and labelling apparatus according to any of Claims 11 to 
15 further comprising a removal member for removing a moulded product 
from the moulding tool. 

10 

17. Moulding and labelling apparatus according to Claim 16 wherein 
said removal member comprises a robot head provided with suckers. 

18. A method of moulding and labelling substantially as described 
15 herein with reference to and as shown in the accompanying drawings. 

19. Apparatus for labelling and moulding substantially as described 
herein with reference to and as shown in the accompanying drawings. 



13 
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